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[57  ABSTRACT

A whey filter for removing fine curd partlcles from a
stream of cheese whey includes a mesh screen (30)
suspended in a cylindrical portion (17) of a tank (18)

- with cheese whey being introduced above the screen
 (30) through inlet ports (36) arranged to direct the
-cheese whey in a path tangential to the periphery of the
- circle of the screen (30). A plurality of scraper blades
- (38) rest on the screen (30) and are rotated by. the flow
~of the cheese whey so as to urge the curd particles
" resting on top of the screen (30) toward a hole (44) in

the center of the screen (30) so that the curd falls into an

outlet chute (46) while the whey is removed from the B -

bottom of the tank (18).

12 Claims, 3 Drawing Figures
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o WHEY FILTER

Thls lS a contmuatton, of appllcanon Ser No

TECHNICAL FIELD
The present mventlon relates to solld-llquld ﬁltermg

; devlces in: general and in. partlcular, to devices spe-

- cially adapted to removing fine particles of cheese curd
o oo from .a:liquid- stream of cheese whey exltmg from a.
ii_lfgé.l;;;}__'.;j_;;_.::{;cheese makmg vat et '

BACKGROUND OF THE PRIOR ART

4 374 488

- .

It 1S a feature of the present invention in that it re-

- qurres the mput of no energy in its; Operatlon other than

- the energy contained in the whey as it 1s pumped mto K

10

. the whey filter. =
. invention will become apparent from the following
A speclﬁcatlon when taken in COIIJIHICIIOH with the ac-
companymg drawmgs | .

- Other objects, features, and advantages of the present -

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of a cheese makmg pro- o

~ cess utilizing therein the whey filter constructed in

The prior art is generally cogmzant of devices partlc-' 15

S e e _j?_f;ularly designed to. separate particles of cheese curd
2w from cheese whey. In makmg cheese, a precipitate, or
G i o Mcurd”, is developed in the milk, after which the re-
%0 maining liquid section of the mrlk termed “whey”, is

. ... .. drawn off the curd. These separatlon devices are gener-

e ;._;,f.fi, ~. . the main body of curd, in order to achleve an efﬁclency

s'g:{;;{m the cheesemaking: process P
B N T T Itls known, for example, in the pnorartthatascreen

may be utilized to separate whey from curd partlcles
O Examples of the use of such screens may be seen in U.S. -
S Pat. Nos. 3,695,893 and 3,887,718. Several examples are

f hke devices to separate curd: from whey Examples of
L "---".-'="5i§j'dcvrces of that type are’ ‘shown ‘in 'U.S, Pat. Nos.

No. 93, 582 Another ‘example is known, that shown in
AR U S Pat No 3 019 52‘7 ofa cheese manufacturmg ma-

..........
[N RN I I

BRIEF SUMMARY OF THE INVENTION

The present mventnon is: summanzed in that a whey..'

filter mcludes a tank hawng a. cylmdncal pOI‘thIl

- f:}f_therem an out]et to remove the whey from the tank; a
... ... - meshscreen posrttoned in the cylindrical portlon of the

! " tank, the screen being of circular shape so as to extend edge of the cylindrical section 17 of the tank 18. A

' | _;_;’;f_completely across the cylmdrlcal portlon of the tank;

. .and at least’ one whey 1nlet above the screen, the inlet
;;_[:Iggi_f:;__.j;:_;f;;_;::;.:onented s0 as to direct the input whey in.a trajectory
N generally angentlal to the perlphery of the screen so

accordance with the present invention.

- FIG. 2 s a top plan view of a whey filter constructed
in accordance with the present invention with the top of -

'the tank cover removed.

~ FIG. 3 is a cross-sectional view taken generally along

the lines 3—3 indicated in FIG. 2, with the top of the

| tank cover replaced

o ;ﬁi?l;f;ally deslgned elther to mmally remove: the whey from j -

i jﬁjf?ff'i'.ﬁ---;ﬁ?:';?':f;:'if_curd from the whey after the whey has been drawn off
T | ._ cheese making process incorporating therein a prlmary--- -
5_' f.whey filter, generally indicated at 10, constructed in

© "accordance with the present invention. In the cheese

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Shown in FIG. 1 1s a schematic flow dlagram of a .

~ making process illustrated in FIG. 1, the curd is precipi-

tated from the milk, the curd is salted and cut, and the
WhEy 1s drawn off, all in a cheese cooking vat 12. Whey |
G Rl T 30_-'-'1s drawn' off from the cheese cooking vat 12 and is -
. - known'of devices which use cylindrical rotating screen- " actively pumped into the whey filter 10, Curd particles
- recovered by the whey filter 10 are returned to the

:f-*'::s;-:, 2 807, 608 3, 368 278, and 4,156, 384 An othe r cheese - cheese cooklng vat 12 while the whey exltmg from the

LT fﬁlf:j’f'curd-whey separating device utilizing a screen is shown ,,  whey filter 10 is pumped into a whey storage tank 14.

o | ln U.S. Pat. No. 3,535, 784. In addition, the general usel"'.ss'

L _}':-of a screen suspended over a ‘tank of fluid for use in

G connectlon with dalry products, is shown in U.S. Pat. ’[-separator 16 to separate out any remaining cream frac-

_tion from the whey before it is disposed of. Alternately, -
- the whey filter 10 may be interposed between the whey

R S - storage tank 14 and the whey cream separator 16.
T T in squeezmg the whey out of the curd dunng the cheese R s 4 ol

__:;"__;__;;.;_j_maklng process.. The general use of rotatlng scrapers R
i Sl :-.;j_;;_;_;;j_'above a filter member havmg numerous holes therem 18" filter 10 s generally formed by a statlonary balance tank
i | ;45.'

‘Whey is accumulated in the whey storage tank 14 until
_a sufficient quantity accumulates after which the whey
- in the storage tank 14 is run through a whey cream

- Shown in FIGS. 2 and 3 are the details of the con-

g -_structlon of the whey filter 10. The body of the whey

18 and a tank cover 19. The tank cover 19 includes a

planar, circular top plate on top of a cylindrical section,
~-with the bottom edge of the cylindrical section includ-
~ ing an outturned flare. The balance tank 18 includes an

 upper cylindrical portion 17 resting on a conically
50

shaped section 21 which tapers downward to a whey

- outlet 22 formed at the apex of the cone of the.conical

i I.:'Z:'.:?I::..'..':-='I"f-jl-'tl'lat the whey tends to filter through the screen and

.. curd particles tend to remain above the screen and be
f;:fjf:_fOI'CCd toward the center thereof, L

oo oo oo oItisan, object of the present mvennon to construct a'_ .
1 AR P _j:-whey ﬁlter for. separatmg fine partlcles of cheese curd

S from whey whlch operates as srmply and as efﬁcrently;

L asis practical. -

Tt is. another ob_]ect of the present lnventlon to pro-

vrde such a whey filter which has a minimum number of-
Yo oo .. moving parts so as to.be economlcal m 1ts constructlon
and efﬁcaent in 1ts cperatlon '

. section 21. An out-turned flare is provided at the upper

- peripheral clamping 20 is provided to secure the tank
55

cover 19 to the balance tank 18 by clamping together

~ the flares provided on their respective lower and upper.
~edges. ,The ‘whey outlet 22 is provided with suitable

coupling means so as to be detachably coupled to other
suitable fluid handling equipment for handling the
whey. Formed attached to the whey filter 10 are a

plurality of supporting legs 24, of which there are three

in the embodiment described herein, which serve to

- hold the whey filter 10 in its erect vertically oriented

65

position as shown in FIGS. 1-3. On the exterior of the
cylindrical portion 17 of the balance tank 18, a viewing

port 26 is formed. The viewing port 26 includes a win-
- dow of transparent sheet material mounted at theend of

a cylindrical extension formed extending radially out-
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‘ward from the side of the balance tank 18. The viewing
port 28 is provided so that a viewer on the outside of the

- balance tank 18 may view into the interior of the whey

filter 10 to see the liquid level of the whey therein.
Located also on the outside of the balance tank 18 of the
whey filter 10 above the viewing port 26 is an exhaust
vent 28 which opens from the interior of the balance
~ tank 18 into the outside atmosphere.

Suspended inside and at the top of the cylindrical

portion 17 of the balance tank 18 of the whey filter 10 is
a stainless steel mesh screen 30. The mesh screen 30 is
positioned in a horizontal position across the top of the
balance tank 18 and is fixed in place in quiescent relation
by having its peripheral edge pinched between the
flares on the balance tank 18 and the tank cover 19
which are pinched together by the clamp 20. The screen
30 1s preferably of about 200 mesh. The peripheral edge
of the screen 30 may be coated with rubber or a similar
synthetic material so that that edge of the screen 30
- forms a fluid seal between the balance tank 18 and the
tank cover 19. A pair of whey inlet ports 36 are pro-
vided at diametrically opposite sides of the cylindrical
portion of the tank cover 19 just above the screen 30. As
can be seen in FIG. 2, the whey inlet ports 36 are ori-
ented so that their central axes are generally tangential
to the periphery of the circle described by the screen 30.
-~ The whey inlet ports 36 are positioned so that they are
just slightly above the screen 30. Positioned resting on
top of the screen 30 and freely rotatable thereon are
- scraper means comprising three movable scraper blades
38. Each of the scraper blades 38 extents generally radi-
ally outward relative to the circle of the screen 30. The
three scraper blades 38 are fixed together in a triangular
arrangement about the center of the screen 30, as can be
best seen in FIG. 2. Each of the scraper blades 38 has a
- notch 39 formed along its lower edge adjacent the outer
end thereof and another, longer motch 41 formed along
the lower edge of its inner end so as to allow material to
pass under the scraper blades 38 near the center of the
screen 30. Positioned in the center of the screen 30 is an
annular collar 42 which surrounds and defines a hole 44
in the screen 30. The hole 44 and the collar 42 are lo-
cated in the center of the circle of the screen 30. Posi-
tioned directly below the collar 42 is a curd outlet chute
46 which extends vertically downward and then is
canted outward away from the center of the whey filter
10 and extends outward through the conical portion 21
of the tank 18 to the exterior of the whey filter. Suitable
- brackets 48 are provided to hold the curd outlet chute
46 in position in the tank 18.

While the component parts of the whey filter 10 as
described in FIGS. 1-3 may be constructed of any of a
vartety of rigid sanitary materials, it is preferred that the
whey filter 10 be largely constructed of stainless steel
such as is commonly used in the dairying industry for
the handling and processing of dairy products. It is
preferable nevertheless that the scraper blades 38 be
formed of a relatively light synthetic resin for reasons
that will become apparent below. |

In its operation, the whey filter 10 of FIGS. 1-3 1S
intended to remove fine curd particles from the whey
stream exiting from a cheese cooking vat such as that
indicated at 12 in FIG. 1. In preparing cheese from
whole milk, it is common practice to coagulate a curd
from the milk leaving a watery constituent of the milk
referred to as the “whey” which is drawn off the curd

4

with knives, to release more whey therefrom. As the
initial whey, and the whey created by the cutting of the

- curd, is drawn off it carries some fine particles of curd

10

15

20

25

therewith. These fine particles of curd are thus carried
off in what is otherwise an uneconomical waste prod-
uct, 1.e. the whey, and it is therefore highly economi-
cally desirable that they be recovered and added to the
bulk of the curd for processing into cheese. The whey
filter 10 of FIGS. 1-3 is designed to quickly, efficiently,
and economically recover a significant fraction of the
fine curd particles from the whey as it exits from the
cheese cookmg vat.

The whey is injected into the whey filter 10 under
pressure from pumps through the whey inlet ports 36.
Thus the whey enters the whey filter 10 just above the
screen 30 and at a velocity and direction generally tan-
gential to the periphery of the circle of the screen 30.
The interaction of the whey entering the whey filter 10
with the inside of the tank cover 19 causes the whey to
be subjected to a swirling action. The whey then tends
to fall through the screen 30 leaving the fine curd parti-
cles on the top surface of the screen 30. The whey falls
down into the balance tank 18 of the whey filter 10, then
passes downward through the conical portion 21 of the
tank 18 and out through the whey outlet port 22, after
which it is pumped by suitable fluid handling equ1pment

~ into the whey storage tank 14.

30

35

40

45

50

23
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as the processing of the cheese is continued. After the

- Initial whey is drawn off, the curd is commonly cut, as

The injection of the whey through the whey inlet
ports 36 under pressure also causes the whey to hit the
scraper blades 38. The pressure of this contact causes
the scraper blades 38 to slowly rotate as an assembly as
they are pushed by the whey and this rotation causes
the scraper blades 38 to continually scrape across the
top surface of the screen 30. It is to facilitate this scrap-
ing that the scraper blades are constructed of relatively
light materials. This scraping removes the curd particles
resting on top of the screen 30 and causes them to accu-
mulate in front of the scraper blades 38 as they rotate.
As the whey is constantly being injected onto the pe-
riphery of the screen 30, fluid pressure causes the curd

to tend to be forced inwardly. The triangular assem-

blage of the scraper blades 38 also encourages the curd
particles to be forced inwardly toward the center of the
screen 30 until ultimately the curd particles drop
through the hole 44 provided in the center of the screen
30. The curd particles entering the hole 44 fall through
the curd outlet chute 46 into a suitable vessel provided
for their recovery. The passage of the curd particles
across the screen 30 toward the hole 44 is particularly
encouraged by the fact that each of the blades 38 is
arranged generally tangential to the hole 44 and is rotat-
ing about that hole. Thua as curd particles build up in
front of the scraper blades 38, they are continually

pressed by their own mass inwardly toward the hole 44.

The viewing port 26 is provided so that the level of
the whey in the tank 18 may be monitored. In some
applications it may be desired to omit the storage tank
14, and connect the whey outlet 22 from the tank 18 to
the whey cream separator 16. In such a set-up, the tank
18 1s used as a balance tank to provide a proper fluid
pressure to the separator 16 and the level of fluid in the
tank 18 must be monitored to maintain that desired
level. The viewing port 26 is also useful in ensuring that
the tank 18 is not overfilled with whey. o

The exhaust vent 28 serves to ensure that the air
pressure on the interior of the tank 18 does not vary too
far from atmospheric pressure. If a negative pressure
were to develop inside of the tank 18, some curd parti-



| could be rotated independent of the force of the whey
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5

e cles rmght be pulled through the screen 30 whlle if a
- positive pressure were to develop, the whey might
LR SIS '-__'Z_E.remam on top of the screen 30 also. The exhaust vents'
.. .. . 28opens the interior of the tank 13 to the atmoSphere to -
O 'av01d both these problems S

6

2. A whey filter as claimed in claim 1 wherein two

~ whey inlets (36) are arranged on diametrically opposite

Ttisalso env:sroned if desu'ed that the scraper means

I - ';;,stream by a small electric motor. Such a motor may be

IR "desu'able if the ﬂl.lld handlmg equlpment used to trans-

- "port the whey to the whey filter 10 is not capable of
[ ;:; S 'forcmg it into. the whey filter 10 under hlgh pressure.

L f._ﬁ::'j;:_.__ﬁwhlch is even simpler than the embodiment illustrated
.. inthe drawmgs and described above Such a construc-
b ER :;;:.;:.,tlon would employ a continuous screen with no center
.o ... hole, and would have no scraper means or curd outlet
. chute. The fine curd particles which are retained on the
“.o .. i . screen tend to be washed toward the center of the
... . screenby the tangential peripheral flow of the whey. As 20
i the. quantlty of curd particles builds up, ‘the curd parti-

oo cles may be manually removed and returned to the
oo o cheese vat or other holding vessel. The curd particle
R R R ;:buﬂd up is gradual and. normally requlres only periodic ..
removal They whey may also: be directed onto the =R | L (18) h b 1 AL R
.o screen by any tangential dehyery means located above stationary tank (18) having a substantially vertic y

- the screen, such as one or more pipes with elbows
‘which are. located dlrectly over the screen near its pe-
... riphery and in close proximity to the screen, and ori- ;, .
. ented to direct the flow of i incoming whey parallel to ™~

.j-?':: the screen and approxnmately tangentlal to its exposed

'.:;5 53?{;?*:-{,perlphery in approximately the same manner as the

i .- . wheyinlet ports 36. The sunphﬁed structure described
- 35

- above has no moving parts, but is nonetheless fully
e effectlve and entlrely practlcal for commercml 1nstalla-

ORI o It is uuderstood that the present mventlon is not lim-

:jjlted to the partlcular construction and. ‘arrangement of
e parts dlsclosed and 111ustrated herem but embraces all

e .. SRS ~such modified forms thereof as. come wrthm the scope __

wy % of the followmg clalms |

I clalm

LA ﬁlter for. remcwng ﬁne partlc]es of cheese curd
R R ;:_}-"ffmm liquid whey comprising: -

10'

-~ sides of the screen (30).

3. A whey filter as claimed in claim 1 wherem the

| whey fitler includes a balance tank (18) and a tank cover
~ (19) with the screen (30) posmoned therebetween.

4. A whey filter as claimed in claim 3 wherein the '

',whey inlet (36) is at least one port formed in the tank |

cover (19).
5. A whey ﬁlter as clauued in claim 3 wherem an

- outturned flare is formed in the lower and upper edges

15

- An equally effective, though somewhat less conve- ~of the tank cover (19) and the balance tank (18) respec-

nleut embodunent of my whey filter. may be provided

tively and whereln a clamping (20) holds the two flared

edges together to secure the tank cover (19) and the
fbalance tank (18) together. |

6. A whey filter as claimed in claim 5 wherein the

~ screen (30) is held between the flares on the tank cover

(19) and the balance tank (18).

7. A whey filter as clalmed in claun 1 wherein a view-
1ng port (26) is provided on the tank (18) so that the

_interior of the tank (18) may be viewed.

8. A whey filter as claimed in claim 1 .whereln an.

- exhaust vent (28) is prowded in the tank (18).

40 -

45

a statlonary tank (18) havmg a substantlally vertlcally' -

~ extending’ cyllndrlcal portion therein;

e | a ‘mesh. screen (30) transversely Pcsmoned 1n ‘the

cylmdrlca] portion of the tank (18), the screen (30)
bemg of circular shape so as to extend completely
- across the cyhndncal pOI’thIl of the tank (18) and

50

bemg maintained in quiescent relatlon by fixed

- engagement with the. tank (18); -
at least one inlet (36) for mtroduclng whey w1th fine

B _._curd particles into the tank (18) ‘just above the

53f: | ; :'h': | B 5'“; "~ screen (30), the mlet (36) orlented so as to direct the

. f'jj'lj;;tends to filter downwardly through the screen (30)

L - and the curd particles tend. to remain above the

! :i . screen (30) and be forced toward the center thereof

| ,' "*by the tangentlal flow of whey on the screen; and

an outlet (22) in the lower ‘portion of the tank (18)

55

S ~_input whey in a trajectory generally tangential to
... the periphery of the screen (30) so that the whey

60

below the screen (30) for dlscharglng whey from |

the tank (18)

65

9. A filter for removmg fine partlcles of cheese curd
from liquid whey compnsmg ‘

| extendmg cylindrical portion therein;

.'a' ‘mesh screen (30) transversely posmoned in the

cylindrical portion of the tank (18), the screen (30)

- also haylng a hole (44) defined in its center, the
screen (30) being maintained in qulescent relation
by fixed engagement with the tank (18);’

at least one inlet port (36) for introducing whey with

~ fine curd particles into the tank (18) just above and
~ tangential to the periphery of the screen (30) such

- that curd particles retained on the screen (30) will
be forced inwardly from the periphery of the
-screen (30) toward the center of the screen (30) by

~ the tangential flow of whey on the screen; -
~ rotatable scraper means (38) positioned on top of the -

screen (30) for urging curd particles retained on
‘top of the screen (30) toward the hole (44) i in the
© center thereof, =

- curd outlet means (46) associated with the hole (44) 1n

the screen (30) for conducting curd entering the -
. hole (44) in the screen (30) out of the tank (18); and
 a whey outlet (22) in the lower portion of the tank
(18) below the screen (30) for discharging whey
- which passes through the screen (30) from the tank |
- (18). | :
10. A whey ﬁlter as cla:lmed in claim 9 wherein the

| curd outlet means includes an outlet chute (46) posi-
tioned under the hole (44) in the screen (30) and extend- N
ing outwardly of the tank (18) for conductmg curd to
: the exterior of the tank. |

11. A whey filter as claimed in claim 9 whereln the

'scraper means includes three scraper blades (38) joined

together in a tnangular screen assembly centered

around the hole (44) in the screen (30).
- 12. A whey filter as claimed in claim 9 wherein the

force of the whey entering the whey filter causes the_

scraper means (38) to rotate.
I I SN N B

o '_'belng of circular shape so as to extend completely ©
- across the cylindrical portion of the tank (18) and
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